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DETAILED ACTION 
Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 1 , 3, 4, 7, 8 and 12-13 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Yamada, US Patent 6,456,324 B1 . 

Regarding claim 1, Yamada discloses an electronic camera (First embodiment, 
Fig. 1) comprising: an image-sensing unit (Fig. 1: 2) for electronically sensing an object 
image and outputting image data of the object image; a memory unit (Fig. 1: 4) for 
storing the image data output from said image sensing unit; an image processing unit 
(Fig. 1 : 5) for performing predetermined image processing based on the image data 
stored in said memory unit; an interpolation calculation circuit (Fig. 1: 6) for interpolating 
a pixel whose data is not present in the image data after image processing by said 
image processing unit by interpolation calculation based on an approximate expression 
including a polynomial of at least 3rd-order (Col. 7, line 66 - col. 8, line 18; col. 9, lines 
43-65), Yamada also teaches a recording unit for recording the image data after 
interpolation on a recording medium (Fig. 1:10) (Col. 7, lines 12-18). Yamada also 
discloses the use of a display unit for displaying the images data after interpolation (Col. 
1, lines 28-39). 
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In another embodiment (Fig. 20), Yamada teaches the image stored at the 
memory unit (Fig. 20: 54) memory being interpolated by the interpolation processing 
circuit (Fig. 20: 55) and writing the image data after interpolation in said memory unit 
(Col. 29, lines 1-11 and lines 46-61). 

Therefore it would have been obvious to one of ordinary skilled in the art to have 
the image interpolated by the interpolation processing circuit (First embodiment) stored 
back in the image memory with the motivation of overwriting the image prior to 
interpolation stored in the image memory as taught by Yamada (Second embodiment). 
Doing so would help the electronic camera to free memory space. 

Regarding claim 3, Yamada discloses that the interpolation calculation is a 
convolution calculation based on an approximate expression including a 3rd-order 
(cubic) polynomial (Col. 9, lines 53-65; col. 29, lines 46-61). 

Regarding claim 4, Yamada inherently teaches that the memory unit (Fig. 20: 54) 
has a memory area dedicated for the interpolation calculation by said interpolation 
calculation circuit by teaching that the interpolated image is stored back in the memory 
unit (Col. 29, lines 1-11). 

Regarding claim 7, Yamada discloses the image-sensing unit (Fig. 1 : 2 and fig. 
20: 52) comprising a single image-sensing element (single-CCD) to which an optical 
filter (Fig. 12) having an RGB color coating is attached (Col. 21, lines 44-65). 

Regarding claim 8, Yamada teaches a color separation unit (Fig. 1: 9 and fig. 20: 
59) for separating pixels in units of RGB color components based on a form of the color 
coating of said image sensing element to generate pixel planes of the RGB color 
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components from one pixel plane, and wherein said interpolation calculation circuit 
interpolates the pixel whose data is not present in the pixel planes of the RGB color 
components (Col. 8, lines 9-18; col. 9, lines 53-65; col. 29, lines 1-11). 

Regarding claim 12, Yamada inherently teaches that the electronic camera 
comprises an address control unit for controlling a write address in writing the image 
data processed by said image processing unit in said memory unit, wherein said 
address control unit overwriting part of the image data on part of image data which has 
already been written by disclosing that the original image signals before the light- 
quantity difference correction in the image memory are erased since the original image 
signals after the light-quantity difference correction are overwritten thereon (Col. 7, line 
66 -col. 8, line 8). 

Regarding claim 13, Yamada teaches the address control unit to control an offset 
address from a start address of a storage area of said memory unit by teaching 
determining addresses to which pieces of pixel data of the images are alternately stored 
and storing them in the corresponding addresses so as to superimpose the images in a 
manner so as to offset said images form each other (Col. 9, lines 15-34). 
3. Claims 2, 5 and 1 1 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Yamada, US Patent 6,456,324 B1 in view of Takezawa, US 2003/0147634 A1 . 

Regarding claim 2, Yamada does not explicitly disclose a 
compression/expansion unit for compressing the image data after image processing or 
expanding the image data read out from said recording unit. 
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However, Takezawa teaches a compression/expansion unit (Fig. 1: 208 and fig. 
2: 28) for compressing the image data after image processing or expanding the image 
data read out from a recording unit (Fig. 1 : 209 and fig. 2: 32) (Page 1 , H008; page 2, 
1J0041). 

Therefore, taking the combined teaching of Yamada in view of Takezawa as a 
whole, it would have been obvious to one of ordinary skilled in the art to modify Yamada 
by incorporating a compression/expansion unit for compressing the image data after 
image processing or expanding the image data read out from a recording unit. The 
motivation to do so would help the electronic camera to display the expanded image on 
a display as taught by Takezawa (Page 1 , U 0008). 

Regarding claim 5, Yamada does not explicitly disclose a dedicated memory unit 
used for the interpolation calculation by said interpolation calculation circuit. 

However, Takezawa teaches the use of buffer memories (Fig. 6, items 72 and 
74) for conducting an image interpolation process by a resolution conversion circuit (Fig. 
6: 28) (Page 6, H 0090). 

Therefore, taking the combined teaching of Yamada and Takezawa as a whole, it 
would have been obvious to one of ordinary skilled in the art to modify Yamada by 
incorporating buffer memories dedicated to the interpolation process with the motivation 
of process the images with the motivation of buffering the image data to be vertical and 
horizontal interpolated individually as suggested by Takezawa (Page 6, If 0090). 

Regarding claim 1 1 , Yamada does not explicitly disclose that the image 
processing includes thinning of predetermined pixels and format conversion based on a 
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sum of the predetermined pixels, and said interpolation calculation circuit interpolates 
the pixel whose data is not present in the image after the format conversion. 

However, Takezawa teaches that the CCD image sensor has a function of 
thinning out image signals and is able to thin out vertical components of the image 
signals to X,X>>4>--- to output the resulting thinned-out signals (when thinning out the 
image signal is performing a format conversion), also teaches conducting an image 
interpolation process by a resolution conversion circuit on the image stored in the 
memory unit (Page 3, 1J0038; page 6, 0090). 

Therefore, taking the combined teaching of Yamada in view of Takezawa as a 
whole, it would have been obvious to one of ordinary skilled in the art to modify Yamada 
by performing thinning out of the image signals and to make interpolation on the image 
thinned out. The motivation to do so would enable the electronic camera to reduce the 
amount of data when formatting images as suggested by Takezawa (Page 3, TJ0038). 
4. Claim 6 is rejected under 35 U.S.C. 103(a) as being unpatentable over Yamada, 
US Patent 6,456,324 B1 in view of Ogata, US Patent 6,753,910 B1 . 

Regarding claim 6, Yamada teaches that the interpolation calculation circuit 
comprises: a calculation section for calculating an interpolation position of a pixel (Col. 
7, line 66 - col. 8, line 18) but does not explicitly teach an interpolation coefficient table 
storing an interpolation coefficient; a correction section for correcting the interpolation 
position so as to correspond to the interpolation coefficient; and an interpolation 
calculation section for interpolating the pixel using the interpolation coefficient for the 
corrected interpolation position. 
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However, Ogata teaches the use of a lookup table (Fig. 1 1 : 51 ) to store a 
correction coefficient corresponding to a predetermined pixel location to be used by the 
interpolation circuit (Fig. 11: 52) (Col. 11, lines 36-67). 

Therefore, taking the combined of Yamada in view of Ogata as a whole, it would 
have been obvious to on of ordinary skilled in the art to modify Yamada by incorporating 
a lookup table to calculate a correction coefficient corresponding to a predetermined 
pixel location to be used by the interpolation circuit. Doing so would help the electronic 
camera to perform gradiation correction as suggested by Ogata (Col. 11, lines 16-34). 
5. Claims 9, 10 and 17 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Yamada, US Patent 6,456,324 B1 in view of Hieda, US 2001/0043760 A1 . 

Regarding claims 9 and 10, Yamada does not explicitly teach that the image 
processing includes enlargement and reduction of an image, and wherein said 
interpolation calculation circuit interpolates the pixel whose data is not present in the 
enlarged or reduced image. 

However, Hieda teaches an image pick up apparatus (Figs. 12A and 12B), 
wherein image interpolation circuits (Fig. 12B: 213, 214, 217, 218) perform image 
enlargement/reducing using an interpolation coefficient generated (Fig. 12A: 222 and 
223) based on a magnification factor input (Fig. 12A: 221 ). Hieda also teaches that the 
interpolated signals are output to a recorder unit or a display (Page 6, 1J01 12, 01 16 and 
0120). By enlarging an image using interpolation, the image interpolation circuit 
calculates image data for a predetermined number of pixels depending on the 
magnification selected by the user. 
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Therefore, taking the combined teaching of Yamada in view of Hieda, it would 
have been obvious to one of ordinary skilled in the art to modify Yamada by enlarging or 
reducing the images based on a magnification factor so as to output said interpolated 
images to a recorder unit or a display unit. The motivation to do so would help the 
electronic camera to provide enlarge or reduced images with high image quality with 
improvement in image definition as suggested by Hieda (Page 1, 1J0019). 

Regarding claim 17, Yamada does not explicitly teach an image quality mode- 
setting unit for setting an image quality mode of the sensed image, and wherein only 
when the image quality mode with a variable image size is set, the interpolation 
calculation by said interpolation calculation circuit is performed. 

However, Hieda teaches Hieda teaches an image pick up apparatus (Figs. 12A 
and 12B) having an image enlargement/reduction selection circuit having a high quality 
image interpolation circuit that 

6. Claim 14 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Yamada, US Patent 6,456,324 B1 in view of Yasuda, US 2001/0010558 A1. 

Regarding claim 14, Yamada does not explicitly discloses that the electronic 
camera comprises at least one of an automatic focus control unit and an automatic 
exposure unit, and wherein the interpolation calculation circuit executes the interpolation 
calculation when said automatic focus control unit and said automatic exposure unit are 
an inoperative state. 

However, Yasuda teaches an image pick up apparatus (Fig. 2) comprising an 
auto focus control unit (Fig. 2: 1 1 1 ) for controlling the focusing lens position so as to 
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take a frame and store said frame in a field memory (Fig. 2: 1 14), then the interpolation 
circuit (Fig. 2: 115) is arranged to read the signal out from the field memory (Page 2, H 
0034). Furthermore, Yasuda teaches the use and operation of an automatic exposure 
circuit for another embodiment (Fig. 7; page 3, ^0044). 

Therefore, taking the combined teaching of Yamada and Yasuda as a whole, it 
would have been obvious to one of ordinary skilled in the art to modify Yamada by 
integrating an automatic focus control to control the focusing lens position prior to 
capture a frame. The motivation to do so would help the electronic camera to carry out 
an automatic focus control and an automatic exposure control without blurring images 
even when an image is magnified by varying the aspect ratio of the image plane (Page 
1,110011). 

Regarding claim 14, Yamada does not explicitly disclose at least one of an 
automatic focus control unit and an automatic exposure unit, and wherein said 
interpolation calculation circuit executes the interpolation calculation when said 
automatic focus control unit and said automatic exposure unit are in an inoperative 
state. 

7. Claims 15 and 16 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Yamada, US Patent 6,456,324 B1 in view of Nobuoka, US Patent 6,031 ,569. 

Regarding claims 15 and 16, Yamada does not explicitly teaches an image 
sensing mode setting unit for setting an image sensing mode, and wherein whether 
execution of the interpolation calculation by said interpolation calculation circuit is 
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enabled/disabled is determined in correspondence with the image sensing mode set by 
said image sensing mode setting unit. 

However, Nobuoka teaches and image sensing apparatus having selecting 
means for selecting one of a plurality of operational modes, normal moving picture 
mode and still picture mode, wherein said image sensing apparatus perform 
interpolation to obtain color components (Col. 3, lines 15-26; col. 7, lines 45-67). 

Therefore, taking the combined teaching of Yamada in view of Nobuoka as a 
whole, it would have been obvious to one of ordinary skilled in the art to modify Yamada 
by incorporating a selecting means for selecting one of a plurality of operational modes. 
Doing so would help the electronic camera to obtain both high-resolution still images 
and motion pictures without losing the merits of compactness and inexpensive single 
image sensor type image sensing apparatus as suggested by Nobuoka (Col. 1 , lines 
60-65). 

8. Claim 17 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Yamada, US Patent 6,456,324 B1 in view of Fellegara, US 2001/0015760 A1 . 

Regarding claim 17, Yamada does not explicitly disclose that the electronic 
camera comprises an image quality mode setting unit for setting an image quality mode 
of the sensed image, and wherein only when the image quality mode with a variable 
image size is set, the interpolation calculation by said interpolation calculation circuit is 
performed. 

However, Fellegara teaches an electronic camera comprising an image capture 
mode (Page 6, TJ0053) and a zoom/focus mechanism (Fig. 6: 82) for controlling the 
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zoom when operating the electronic camera (Page 6, 1J0052), wherein the image 
resolution is varied based on the image capture mode selected, Fellegara also teaches 
that the interpolation is performed on the full resolution images for applying the selected 
capture modes (Page 6, 1J0053). 

Therefore, taking the combined teaching of Yamada in view of Fellegara as a 
whole, it would have been obvious to one of ordinary skilled in the art to modify Yamada 
by incorporating an image capture mode so as to modify the resolution of the image to 
be captured. The motivation to do so would help the electronic camera to change the 
resolution of the images captured according to a selected capture mode (i.e. film, 
hybrid, quick review) as suggested by Fellegara (Page 6, 1J0053). 
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